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REMARKS 



Reconsideration of the present application is respectfully requested. Claims 
1, 3-9 and 14-28 are pending. Claims 1, 17, 21, and 27 have been amended. 
Applicants reserve the right to pursue this claim in a continuing application. Support 
for the amendments is found in the claims as originally filed, and throughout the 
specification. No new matter has been added. 

Rejections under 35 U-S,C. S1 12, 1^^ Paragraph ^ New Matter : 

Claims 1, 3-9, 14, 17-18, and 20-28 are rejected under 35 U.S.C, §112, first 
paragraph as containing subject matter which was not described in the specification 
in such a way to reasonably convey to one skilled in the relevant art that the 
inventor(s) had possession of the claimed invention. 

The Examiner asserts that the phrase "polypeptide having helicase activity" 
has no basis in the specification or in the claims as originally filed. 

Applicant respectfully disagrees. In Fujikawa v, Wattanasin (93 F.3d 1559, 39 
USPQ2d 1895, Fed. Cir. 1996) the court pointed out "/"//ps/s verbis disclosure is not 
necessary to satisfy the written description requirement of section 112". As the 
Examiner points out, "helicase" is recited on page 2 of the specification where the 
specification discusses RuvB and describes functional motifs common to DNA 
helicases. Page 2, lines 17-19 of the specification states, "^Two hexameric RuvB 
units bind to DNA in a symmetrical manner to fomn a ring, similar to the hexameric 
ring formed by offterDNA helicases" (emphasis added), which clearly indicates 
RuvB is a polypeptide having helicase activity- This disclosure is sufficient to 
support the phrase "polypeptide having helicase activity." However, in order to 
expedite prosecution, claims 1 and 17 have been amended as per the Examiner's 
recommendation and now recite a "polypeptide having RuvB activity". Therefore the 
rejection of claims 1, 3-9, 14, 17-18, and 20-28 under 35 U.S.C §112, first 
paragraph is obviated and should be withdrawn. 
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Claim 21 is also rejected under 35 U.S.C. §112, first paragraph for containing 
subject matter not described In tiie specification. 

The Examiner asserts that "non-human" has no basis in the specification or in 

the claims as originally filed. 

Claim 21 has been amended to delete the term "non-human", therefore the 

rejection is obviated. 

Applicants have properly addressed by argument and amendment the 
grounds for the rejection of claims 1. 3-9, 14, 17-18, and 20-28 under 35 U.S.C. 
§112, first paragraph and respectfully request that the rejection be withdrawn. 

Rejections under 35 U.S.C- ^112. 2"" Paragraph: 

Claims 1, 3-9, 14, 17-18, and 20-27 are rejected under 35 U.S.C. §112, 
second paragraph, as being indefinite. 

The Examiner asserts that the term "member" renders claims 1 and 17. and 
dependent claims 3-9, 18, and 20-26 indefinite. The Examiner points out that claim 
27 is indefinite for depending on claim 45. 

The Applicant respectfully disagrees that recitation of a "member selected 
from the group" in the preamble makes claims 1 and 17 indefinite since this is 
common Markush group claim format and parts (a) and (b) of the claims clearly 
recite a "nucleic acid sequence". However, in order to expedite prosecution, claims 
1 and 17 have been amended to replace the term "member" with the term "nucleic 
acid sequence". Therefore, the rejection of claims 1 and 17, as well as dependent 
claims 3-9, 18, and 20-26 under 35 U.S.C. §112, second paragraph is obviated. 

Claim 27 has been amended to correct a clerical error, and is now dependent 
on claim 23. Applicant thanks the Examiner for pointing out this error. The 
amendment to claim 27 obviates the rejection of claim 27 under 35 U.S.C. §1 12, 
second paragraph. 
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Applicants have properly addressed by argument and amendment the 
grounds for the rejection of claims 1, 3-9, 14, 17-18, and 20-27 under 35 U.S.C. 
§112, second paragraph and respectfully request that the rejection be withdrawn. 

Rejections under 35 U.S.C. S112. 1^* Paragraph. Enablement : 

Claims 1, 3-9, 14, 16-18, and 20-28 are rejected under 35 U.S.C. §112, first 
paragraph, because the specification does not enable any person skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and/or use the 
invention commensurate in scope with these claims. 

The Examiner asserts that the specification does not provide enablement for 
any isolated polynucleotide having at least 90% or 95% sequence identity to SEQ ID 
NO: 3. The Examiner asserts that the Applicant must show a sequence having 90% 
sequence identity to SEQ ID NO: 3 that encodes a polypeptide with helicase activity 
in order to enable the claims. The Examiner asserts that the Applicant must show a 
polynucleotide comprising any 100 contiguous bases of SEQ ID NO: 3, or encodes 
any 50 contiguous amino acids of SEQ ID NO: 4 and retains activity. 

Applicants respectfully disagree, it is respectfully submitted that 35 U.S.C. 
§1 12 does not require a working example. Further, case law does not require that 
an application provide a working example. It is only required that the application 
teach the person skilled in the art how to make and use the invention. The present 
application meets that requirement. The Examiner has restricted prosecution to one 
polynucleotide sequence, but Applicants disclose five polynucleotide sequences, 
each of which encode a full-length polypeptide having overall homology to known 
RuvB sequences and further containing conserved motifs seen In the known RuvB 
sequences (see Example 4 page 62-63, and Appendix A submitted in response filed 
2/19/02), For example. Applicants submit in Appendix B a GAP alignment of elected 
sequence SEQ ID NO: 3 with the other polynucleotide sequences of the Invention 
which shows that SEQ ID NO: 3 has from 87.2% - 97.6% sequence identity to SEQ 
ID NOS: 1. 5, 7, and 9. Even though it is not required for enablement, Applicants 
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have shown other isolated sequences having about 90% or 95% sequence identity 
to SEQ ID NO: 3, and that comprise 100 contiguous nucleotides of SEQ ID N0:3, or 
encode 50 contiguous anriino acids of SEQ ID NO: 4, therefore the rejection should 
be withdrawn. 

The Examiner asserts that the state of the prior art teaches that structural 
identity between two DNA/protein sequences does not necessarily mean that the 
sequences have the same function. The Examiner cites Lazar etaL (MCB 1988 
8(3): 1247-1 257) and Broun etal. (Science 1998 282:131-133) which each provide 
examples of very specific limited amino add changes which resulted in elimination or 
alteration of the experimental protein's catalytic activity. The Examiner also states 
"Applicants note the nucleic acid sequences encoding the proteins disclosed by 
Lazar or Broun would share at least 90% or 95% sequence identity to SEQ ID NO: 
3". 

Applicants respectfully disagree. The nucleic acid sequences encoding the 
proteins disclosed by Lazar or Broun would not share 90% or 95% sequence identity 
to SEQ ID NO: 3, Lazar discloses modifications to a human transforming growth 
factor a (TGFa) sequence, Broun discloses modifications to a oleate 12-desaturase 
sequence. Neither discloses any RuvB sequences or modifications thereto that 
would share 90% or 95% sequence Identity to SEQ ID NO: 3. Applicant notes that 
Lazar states "When aspartic acid 47 was mutated to alanine or asparagine, 
biological activity was retained..." (page 1247, Abstract), so Lazar demonstrates that 
not all substitutions, including non-conservative ones as noted above, impact the 
biological activity of a protein. Broun et ai actually note the high sequence similarity 
between the oleate 12-dosaturase and oleate hydroxylase and use this to Identify 
seven residues conserved in desaturases and to target them for modification and 
activity (see page 131 , column 2 - column 3). Broun et al, actually use the 
sequence similarity of the desaturase and the hydroxylase to predict which residues 
to change to alter the activity of the desaturase. Similarly, the disclosure of SEQ ID 
NOS: 1-10, the conserved domains and motifs shown in Example 4 and known in 
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the art, the sequence identity and similarity to other known RuvB sequences (for 
example, pages 1-3, and Appendix A submitted 2/19/02), the guidance on sequence 
analyses, comparison, and identity (for example, page 16, line 28 - page 22, line 2; 
and Example 3), the guidance on codon degeneracy, silent variants, and 
preferences (page 6. lines 10-26; page 7, line 18 - page 8, line 3), the guidance on 
conservative amino acid substitutions (page 6, line 27 - page 7, line 16), the 
guidance on nucleic acid isolation and evaluation (page 13, line 30 - page 14, line 3; 
page 14, line 24 - page 16, line 11; page 25. line 10 - page 27. line 27; page 32, 
line 6 - page 37, line 34; and Examples 1 and 2) and the ready availability in the art 
for assays for RuvB (see Response After Final filed 8/14/02) show the specification 
coupled with the knowledge in the art enables a person in the art to make and use 
sequences having 90% or 95% sequence identity to SEQ ID NO: 3 having 
RuvB/helicase activity. 

The Examiner cites Amgen Inc. Chugai Pharmaceutical Co. Ltd., 18 USPQ 2d 
1016 at 1021 and 1027 (Fed. Cir. 1991), At page 1021 it is taught that a gene is not 
reduced to practice until the inventor can define it by its "physical or chemical 
properties" and at page 1027 it is taught that the disclosure of a few sequences did 
not enable claims broadly drawn to any analog thereof. 

In Amgen v, Chugai, the Federal Circuit concluded that the patent 
specification was insufficient to enable one of ordinary skill in the art to make and 
use the invention claimed in claim 7 of the '008 patent without undue 
experimentation. As stated on page 1027, however, "it is not necessary that a 
patent applicant test all the embodiments of his invention, In re Angstadt, 537 F.2d 
498, 502, 190 USPQ 214, 218 (CCPA 1976); what is necessary is that he provide a 
disclosure sufficient to enable one skilled in the art to carry out the invention 
commensurate with the scope of his claims. For DNA sequences, that means 
disclosing how to make and use enough sequences to justify grant of the claims 
sought," Applicants respectfully submit, that has been done in the instant 
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specification. The present invention discloses how to make and use the sequences 
of the invention, as discussed in the paragraph above. 

The question of experimentation is a matter of degree. The fact that some 
experimentation is necessary does not preclude enablement; what is required is the 
amount of experimentation must not be unduly extensive. PPG Inc. v. Guardian 
Industries Corp. (37 USPQ 1218, 1623, (Fed. Cir. 1996). The test is not merely 
quantitative, since a considerable amount of experimentation is permissible, rf it is 
merely routine, or If the specification in question provides a reasonable amount of 
guidance with respect to the direction in which the experimentation should proceed 
to enable the determination of how to practice a desired embodiment of the invention 
claimed. Ex parte Jackson, 217 USPQ 804, 807 (1982 PTOBA). 

With the guidance provided in the present specification, one skilled in the art 
can readily practice the claimed invention. Therefore, it is respectfully requested 
that the rejection of claims 1. 3-9, 14, 16-18, and 20-28 under 35 U.S.C. §112, first 
paragraph be withdrawn. 

Rejections under 35 U.S-C- §112, 1^^ Paragraph, Written Description : 

Claims t 3-9, 14, 17-18 and 20-28 are rejected under 35 U,S.C. §112, first 
paragraph, as containing subject matter not sufficiently described in the specification 
to indicate the inventor(s) had possession of the invention. 

The Examiner asserts that the Applicant has only described the isolated 
polynucleotide encoding SEQ ID NO: 4. The Examiner also states that since the 
Applicant has not described a single species of a polynucleotide having 90% or 95% 
sequence identity to the disclosed sequences and encoding a polypeptide having 
helicase activity, the specification fails to sufficiently describe the claimed invention 
in such full, clear, concise, and exact terms that one skilled in the art would 
recognize that Applicants are in possession of the invention as broadly claimed. The 
Examiner asserts the Applicants must show a sequence having 90% sequence 
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identity to SEQ ID NO: 3 that encodes a polypeptide with hellcase activity in order to 
show possession of the invention as claimed. 

The Examiner is reminded that every species encompassed by the claimed 
invention need not be disclosed in the specification to satisfy the written description 
requirement of 35 U.S.C. § 1 12. first paragraph. Utter v. Hiraga, 845 F.2d 993. 6 
USPQ2d 1709 (Fed. CIr. 1988), In fact, the description of a claimed genus can be 
by structure, formula, chemical name, or physical properties. See Ex parte Mallei, 
27 USPQ2d 1662. 1669 (B.P.A.1.1992), (citing Amgen v, Chugai, 927 F.2d 1200, 
1206 (Fed. Cir 1991)). 

Claims 1 and 17 recite that the sequence shares 90% sequence identity to 
the sequence of SEQ ID NO: 3 or SEQ ID NO: 4, respectively. The recitation of at 
least 90% sequence identity, is a very predictable structure of the sequences 
encompassed by the claimed invention. Further, as noted above, Applicants have 
provided other isolated sequences comprising 87.2% - 97.6% sequence identity to 
SEQ ID NO: 3. The description of a representative number of species does not 
require the description to be of such specificity that it would provide individual 
support for each species that the genus embraces. 66 Fed. Reg, 1099, 1 106 
(2000). Satisfactory disclosure of a "representative number" depends on whether 
one of skill in the art would recognize that the Applicants were in possession of the 
necessary common attributes or features of the elements possessed by the 
members of the genus in view of the species disclosed- 66 Fed. Reg. 1099, 1106 
(2000). Applicants submit that the knowledge and level of skill in the art would allow 
a person of ordinary skill to envision the claimed invention, Le., a sequence having 
at least 90% sequence identity to the sequence set forth in SEQ ID NO: 3. 

A genus of DNAs may be described by means of a recitation of a 
representative number of DNAs, defined by nucleotide sequence, falling within the 
scope of the genus, or by means of a recitation of structural features common to the 
genus, which features constitute a substantial portion of the genus. Regents of the 
University of California v. Eli Lilly & Co.. 119 F.3d 1559. 1569 (Fed. Cir. 1997); see 
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also Guidelines for Examination of Patent Applications Under the 35 U.S.C. 112, first 
paragraph, "Written Description" Requirement, 66 Fed, Reg. 1099, 1106 (2000). 
The recitation of a predictable structure of at least 90% sequence identity to SEQ ID 
NO: 3 is sufficient to satisfy the written description requirement. 

In addition, an Applicant may rely upon functional characteristics In the 
description, provided there is a correlation between the function and structure of the 
claimed invention. Id., citing Lilly at 1568. Claims 1 and 17 recite that the claimed 
sequences are, or encode, a polypeptide having helicase (RuvB) activity thereby 
providing a functional characterization of the sequences claimed in the genus. 

Example 14 of the Revised Interim Written Description Guidelines is directed 
to a generic claim: a protein having at least 95% sequence identity to the sequence 
of SEQ ID NO:3, wherein the sequence catalyzes the reaction A — ^ B. The Training 
Materials concludes that the generic claim of Example 14 is sufficiently described 
under § 112, first paragraph, because 1) *i:he single sequence disclosed in SEQ ID 
NO:3 is representative of the genus" and 2) the claim recites a limitation requiring 
the compound to catalyze the reaction from A -> B. The Guidelines conclude that 
one of skill in art would recognize that the Applicants were in possession of the 
necessary common attributes possessed by the members of the genus. 

Following the analysis of Example 14. Applicants submit that claims 1 and 17 
satisfy the written description requirements of § 112, first paragraph. Specifically, 
the claims of the present invention encompass sequences having at least 90% 
sequence identity to the sequence of SEQ ID NO: 3 or 4. wherein the claimed 
sequences encode a polypeptide having helicase (RuvB) activity. As in Example 14, 
the specification discloses the nucleic acid sequence of SEQ ID NO: 3, and the 
amended claims recite a limitation requiring the sequence to have a specific 
function. 

Consequently, contrary to the Examiner's conclusion, the sequences 
encompassed by the genus of claims 1 and 17 are defined by relevant identifying 
physical and chemical properties. In fact, the common attributes or features of the 
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elements possessed by the members of the genus is that they are RuvB sequences 
and share at least 90% sequence identity at the nucleotide level to the disclosed 
nucleotide sequence of SEQ ID NO; 3. The necessary common features of the 
claimed genus are clear. 

Applicants have disclosed five isolated polynucleotide sequences and the 
encoded RuvB polypeptides in SEQ ID NOS: 1-10, and have provided further 
guidance on sequence isolation, analysis, and identification, codon degeneracy, 
conserved protein domains and motifs, as well as conservative amino acid 
substitutions. Applicants clearly had possession of sequences having gO% or 95% 
sequence identity to SEQ ID NO: 3 or 4, therefore the rejection of claims 1 . 3-9, 14, 
17-18 and 20-28 are rejected under 35 U.S.C. §112, first paragraph written 
description should be withdrawn. 

CONCLUSION 

In light of the foregoing remarks and amendments, it is believed that claims 1 , 
3-9 and 14-28 are in condition for allowance. Withdrawal of the outstanding 
rejections and allowance of all of the remaining claims is respectfully requested. 



PIONEER HI-BRED INTERNATIONAL, INC. 

Corporate intellectual Property 

7100 N.W. 62"** Avenue 
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Johnston, Iowa 50131-1000 

Phone: (515)270-4192 
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14 



Received from < 515 334 6883 > at 3/31/03 12:10:40 PM [Eastern Standard Time] 



03/31/03' MON 12:17 FAX 515 334 6883 PIONEER HI -BRED DSM 121020 



U.S. Serial No. 09/589.510 
Group Art Unit: 1638 



APPENDIX B 



Reicivi«ltoi<S1S334tn]>aim31i:1ll:4CPM|EisteiiiStiniliidTlK] 



03/31/03, MON^ 12:17 FAX 515 334 8883 PIONEER HI-BRED DSM 121021 



GAP of: 1121SID1 check: 5036 from: 1 to; 1545 
WPDEF Case 1121 S£Q ID NO: 1 RuvB 

Case 1121 SEQ ID NO: I. RuvB. Iniported via clipboard 11/5/01 

to: 11215ID3 check: 4044 from: 1 to: 1912 
WPDEF Case 1121 SEQ ID NO; 3 RuvB 

Case 1121 SEC 10 NO: 3. RuvB, Imported via clipboard 11/5/01 

SyirU^ol comparison table; /app/gcg/10 . l/gcgcore/data/runciat<-i/nw3gapdTia - cmp 
CompCheck: 87 60 

Gap Weight: ^0 Average Match: 10.000 

Length Weight: 3 Averrige Mifsmatch: 0.000 

Quality; 17531 Length: 1916 

Ratio: 9.502 Gaps: 5 

Percent similarity: <B1 .113 Percent Identity: 97.556 

Match display thresholds for the alignment (s ) : 
I = .IDENTITY 

. = 1 

1121SID1 X 1121SID3 November 5, 2001 16:59 

■ ■ » • ' 

1 gacccacgcgtccgc. . ^ catcccccgcccccaaattttggca 40 

i I I I I I M [ 1 I I ! I I I I M I lilt 

1 . acccacgcgtccgcaaatttgttgcgqcqqga^aqccgqacjaggaggca ^ 9 

41 gctccacagaaacagagagcqcataaccggcgttgttggcggcgatgagg 90 

I I I i I i I ! I I M I [ [ i I I I M M I I M I M I I I I t I 1 I I I I ! 1 t I I t I 
50 gcLccacagaaacagagagcgcataaccggcggcgttggcggcgatgagg 99 

• • • • * 

91 atcgaggaggtgcagtcgacctcgaagaagcagcgcatcgccacccacac 140 
I M I I I M I I I I I I I M I I I M I I I I M I M t i I I I I I I I I t M I I I I ! I 
100 atcgaggaggtgcagtcgacctcgaaga^igcagcgcatcgcGacccacac 149 

■ • ^ - • 

141 ccacatcaagggactcggcctcgacgccaatqggatggcgattgcgttgg 190 

I I I I t [ I t I I I ! I I I I I i i I I I I i I i I M I I I I I M I I I 1 I I I [ i I I I I I 
l*^iO ccacatcaagggactcggcctcgacgccaatgggatggcgattgcgttgg 199 

191 cggcggggttcgtgggccagtcggcggcgcgcgaggcggccgggctggcg 240 

I i I I I I It I 1 I I 1 I I t ] 11 1 1 I j I I 1 I I I I I I I t t I I I I I 11 I I I I [ E I 
200 cggcggggttcgtgggccaggcggcggcgcgcgaggcggccgggctggcg 249 

241 gtcg^icatgattcgccagaariaagatggccggccgcgcggtgctccttgt 290 

I i I I I I I I I I I I M t i I [ 1 I t t M I I I I I M I I I M t I I I I I I I M I I 
2S0 gtcgacatgattcgccagaagaagatggccggccgcgcggtgctcctt gc 299 

291 gggtccgcccgccacgggcaagacggcgctaqcgctogcjcatagoocagg 34 0 

I i [ [ 1 1 1 1 1 1 i I M 1 1 1 1 1 1 1 M I i i 1 1 M It 1 1 ) 11 1 1 1 1 1 1 1 1 i 1 1 1 1 

300 gggtccgcccgccacgggcaagacggcgctagcgctcggcatagcccagg 349 
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3^1 agctcggcagcaaggtccctttctgccctatggtaggotcagaagtgtac 390 

I t I I I M I I I N [ i [ I I I I N I 1 I I I I I I I I I I i I I I I I I I I I I M [ M 
350 agctcggcagcaaggtccctttctgtcctatggtctggfi tcagaagtgtcic 3^^ 

391 tcctcggaggtcaagaaaactgaggtgctgatggaaaatttc:cgtr:igagc 4^0 

I I I I I M 11 I ! I I 1 I M I I I I I I I I I I I t I I I I I I I I n I I I I I I i t M I 
400 tcctcggaggtCciagaaaactgaggtgctgatggaaaatttccgtagagc 44 9 

441 tataggtttgcgtataaaggaaaacaaagaqqtttatqaaggagaqgtta ^90 

I I I I I I I ! I I I I I I I t M I I I I i i I I I I I 1 i i M I ! It ) 1 I t I I I i I I I I 
450 tataggtttgcgtataaaqgaaaacciaagaggtttatgaaggagaggtta 4 99 

491 ctgaactttccccagaagaggctgaqagtacaactggtggatatgcaaaa 540 

I 1 I I 1 I I I I I I I I 1 I i I I i 1 I I I I li M [ I M [ i I I f I I I I 1 I I I I i I I f 
500 ctgaactttcccc£igaagaggctgagagtacaactggtggatatgc;=ir-!ia^i 54 9 

541 agcattagccatgtaatcatcagcttaaaqactgttaaagggactaagca .^b90 

I I I I t t I I t I I I 1 I I t I I I n I I ! I I I I I I 1 1 I I 1 I I I I i [ M I I I i I I I 
550 agcattagccatgtaatcritcagcttaaagactgttaaagggactaagca 55*9 

591 actgaagttagattcttcaatttritOiistgoL gatcaaggaaaaggtgg 640 

I I I I I I 1 M I [ M I M I I I M M i i I I I I F i M I M I I I t M I I I I I I I I 
600 actgaagctagattcttcaatttatgatgctctgatcaaggaaaaggtgg 64 9 

641 cagtgggtgatgttatatacattgaagcaaatagtggagcaglrgaaaagci 690 

I I I I 1 I I M I I { 1 I 1 I I I I I I I I M I I I I I M I I I I I M 1 I M j I I III 
650 cagr.gggtgatgttatatacatcgaagcaaatagtggagGagtgaar:irig^j 699 

691 g 1 1 gg t a 9 at gt g a 1 1 ct 1 1 1 g c t c c^j g a rJ t: a c g a t rj 1 1 gaa get g a aga 7 4 0 

i I M I M I I I I I I M I I I I II II I I II I I I I I I j I I I I I I f I i i I I I I I I 
700 g 1 1 ggt a ga t gt gatt ct 1 1 1 gc t aca ga ri t eg ri t.c 1 1 gaa gctgaaqa 749 

741 atatgttccbatccccaaaggtgaagtccataagaaar-ariagaastaglgc 7 90 

I I II I I II M I I II M i lil I i I I i I I I II I M I I I I I I I i J I I lilt 
750 g t a t g 1 1 c Ct a t ccccaa ag g t g aa gt c ca t a aga a a a aa ga a a 1 1 g t go 7 9 9 

7 91 aggatgtcacacttcatgaccttgabycagcaaatgctcagccacaaggt 8 40 

I I I I I I I II I II II I I I I M I I M I I I M I I i I I I I II I I i I I I 1 i 1 1 i I 
800 aggatgtcacacttcatgaccttgatgcagcaaatgctrcagccacaaggt 84 9 

841 ggccaagatattttgtcccttatgggccagacgaTsgaaaccacgaaaqac 890 

IN I II I ! M II II II M j I I I 1 M I I I M I M II I I t M M 11 I I I I I I 
850 ggccaagatattttgtcccttatgggccagatgatgaaaccacgaaagac 899 

S91 tgaaatcaccgaaaaactacgccaagaa^ittaataaggtggtaaatagat 94 0 

I I II 1 II i I I I I I II It I I I II I I I M M I I I M t I II I 11 I I I I I I I M 
900 tgaaatcaccgaaaaactacgccaagaaattaataaggtggtaaatagat 94 9 

941 atatcgatgaaggaattgcagagcttgt3c:ctggtgttttattcat tgac 990 

I I I I I I I I I I I I I I I I I I I t I I I I I { II I I I I I I I II I I I I I I M I I ! 
950 atatcgatgaaggaattgcagagcttgtacct ggt gttttgtt cart gat 999 

( - ■ ■ ■ 

991 gaggtccacatgttggatatcgaatgtttttcttatcttaaccgtgcatt 10^0 
t I I I t t I I I I I II I M II 1 I I I I I I I I I I I I I I I I II I li t M I I I M I I 
1000 gaggtccacaLgltiggatatcgaatgtttttcttatcttaaccgtgcatt 104 9 

• • • - • 

1041 ggagagcccattatcaccaottgtgatacttQCtacgaataggggaatat 1090 
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I I I t I I M I I [ I I I I I I I I I I I i i I M j I I I I I I I I I I I I M i M I I I 
1050 qgaqagcccattatC£iccaatCi5tgatacttgr.toicaaatag09gaatat 1099 

10 91 gtaatgtaagaggoiactgatatgacaaqtccacatggtcit^iccaqtggat 114 0 

I I I I I I I I I i t I I I I I I { I I I I I ] I I 1) I n ! I I i I I I i i ] J I I I I I I I 
1100 gtaatgtaagaggaactgatatgacacjgtccacatggtatriccggtggat 114 9 

■ * ■ * 

1141 cttctagataggttggtgattattcggacagagacatatggoccbactga 1190 

I I 1! I I t I I ] I I I I M I I t [ 11 I M 1 I I I I 11 I I I I I I 1 I I I I I I M i I 
1150 cttctagataggctggtgat: tattcggacagagacatatggccctidctga 1199 

11^1 Lgatacagatattggctatccgaqcacaagtgqaggac^ittgatatgg 1240 

I I I I I M f 111 t I I t I I I I I I I I I 11 I I M K 1 i t I ! I t I I I I I I I I M 
1200 gc-j tgaLacagatattggctatrrr.g^gCcaOciagtggaggagattgatatgg 124 9 

1241 atg^^rigaaacjtcttgcttatttaggcgagatoggacagcagacatcttta 1290 

M I M I I M i I I II I t I M I I II I I I I II M M I I M i I M I I I 11 I I j 
1250 atga^gaaagtcttgcttatttaggcgagatcggacagcagacatctttg 1299 

1291 agoc^itgctatltcaattgatatcacctgccagcgtgqtctcaaagactoa 1340 

r I I I I M I I 1 I I 1 I I I II If [[ I I I I j 1 I I 1 I II 11 i I II I I I 1 I I 1 I M 
1300 agacatgctattcaattgatatcacctgccagcgtggtctcaaagactaa l^A3 

X341 tgqaagagagaaaatatgcaaggctqatctcgaggaQgtcagtgggctct 1390 

II I I t i I [ [ II I I I 1 I I I 1 I 11 I li I I M 1 I I I I II M I M I II M I I I 
1350 tggaaqaqagaaaatctgcaaggctgatctcqaggaagtcfigtgggctct 1399 

1391 atttggatgccaaatcctcggctcggctgctccaggaqcaacaago^-jaga 14 4 0 

I II I I I I I I I I I M I I I I II 1 I I I I I I I II 11 I 11 I lil I I I M i II t It 
1400 atttgg^itgccaaatcctcggctcggctgctccaggagcaacaagaaaga 144 9 

14 41 tacatcacctagatttggaticacctgtcgtggaagtct.cgaagagaatgt 14 90 

II II II I I II I I I I I I I I I II I I I I I I I I I I I 1 I M 1 1 I I M I I I 1 I f 1 

14 50 tacatoaoctagatttggatctcctgtcgtggaagtctcgaagf-jgaatgt 14 99 

14^1 r:3gttgccagctcgaaagtc:at.ctagtgaattgatctgcttcaca 1534 

I I I I I II I [ I I I I I I 1 t I I I 1 I I I I 1 I I M II II I I M 1 It I I 
1500 rigttgccagctcgaaagtcat-ctagtgcaiitgatctgcttcacaggttca 154 9 

1535 ggtcttggagcgagcacatttcgggggggacggcttgaatt 1575 

I I I I II ! I t It 1 I II I t I M I 1 1 I 1 t I I I ) I I I ! I 1 I J 1 t 
1550 tagtctactggtcttggagcgagcacatttcggggggaacggct tgaatt 1599 

15"? 6 ttgcagtgcctgcttgtgttagtctccagagaagacttggtaccggcata 162.S 

M I M i [ N M I f I I I I I 1 M f f J j I I 1 : M n I 1 I I I 1 I I I 11 i I I I I 
1600 ttgcagtgcctgcttgtqttagtctccaragaagacttggttccggcata 1649 

1626 ttgcctgttcacgcaotgttcgctgattagattggtcaccggtgcaggaa 1675 

I I II II I I I M I II 11 I I 11 M M [ ] li 11 I I I 1 I I I II M 1 1 [ I I M 
1650 ttgctcgttcacgcactgttcgctgattagattggtcaccggtgcaggaa 1699 

1676 ttgccgtgtgtgttttttatcttqctcatcggtgtccggaotctgtgcct 1725 

M I I I I I I I I j ! I I I I I I M I III I I I I 1 I I I I I I I I I i II II II I 
1700 ttgccgtgtgtg. tttttatcttgctcatcggtgtccggagtc- -tgcct 1745 

1726 ccacgggttgtattggcccgaaccctatctttgtaaccatggataatggs 1775 

II I I I I I M II I I I I I I I I I I I I f I I I I I I I M II I I II I I I I I I I I I I I 



Received Irom < SIS 334 6883 > at 3131/03 12:10:40 PM [Eastern Standard Time] 



03/31/05 MON 12: IS FAX 515 334 6S83 PIONEER HI-BRED DSM (21024 



1747 ccacgggttgtattggcccg5iaccc:tatctttgt.acicc?itggotaGtgga 17 96 

177S tagcattctt^occigafltgcoaLcttgcatggcttt 1909 

I M I I I I I M I I I M I I I I I i I M i I I I I I M t 
1797 taggattcttacagaatgcof3CttgCritggctttattatttcbaaatgtc 184 6 

1810 wttwaaaaasaaaas^aaaaac* 1830 

; I : ; I M I I I I i I I I I i M i i 
1347 oataayqcataacgaaatgtttctacaacnitwtaaaaaaaaaaaaaaaaa 1396 

1831 aaaaaaaaaaaaaaa . 1845 

I I I i I [ I [ I I I I I I I 
1897 aaaaaaaaaaaaaaaa 1912 
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GAP of; 1121SID3 check: 4044 from: 1 to: 1912 
WPDEF Case* 1121 SEO ID NO: 3 RuvB 

Case 1121 SEQ ID NO: 3. RuvB, Imported via clipboard ll/B/Ol 

to: 1121SID5 check: 576fl from: 1 l:o: 1886 
WPDEF Case 1121 SEQ ID NO: 3 RuvB 

Case 1121 SEQ ID NO: 5 RuvB. Imported via clipboard 11/5/01, 

Symbol comparison table: /app/gcg/10 . 1/gcgcoro/data/rundata/nwsgapdna . cmp 
CompCheck: 87 60 ^ ^' ^ 

Gap Weight: 50 Average Match: 10.000 

Length Weight: 3 Average Mismatch: 0.000 

Quality: 15715 Length: 192S 

Ratio: 8.332 Gdps: 10 

Percent Similarity: B7.273 Percent Identity: S7.166 

Match display thresholds for the alignment (s ) : 
I = IDENTITY 
: - 5 
- = 1 

1121$ID3 X 1121SID5 November 5, 2001 17:01 

1 acccacgcgtccgcaaatttgttgccjcjcgggaqagccggagaggaggcag 50 
N I I I I } I I [ ' i [ M till 
^^gscccacgcgtccggcggcggccggcggcjagagagcag 40 

51 ctccacagA. ^acacjaqagcqcataaccggcggcgttggcggcgatgag^ 99 

N I I III 11 M I 11 I I I i II I II t I I j j j II I M II M I Ml 
41 ctctagagagaacagagagcgcataactagcggc. . . ggcggcgatgagg 87 

100 atcgaggaggtgcagtcgacctcqaagaaqcagcgcatcgccGcccacac 1^9 
II M I I II M i M I I J j I II I [ I I i II f [ I I [ N I I I I t I M i II I M 
88 atagaggaggtgcaatcgacctcgaagaagcagcgcatcgccacccacac X37 

150 ccacatcaagggactcggcctcgacgccaatgggatggci^attgcgttgg 199 

I I I I I I M I M II I I I I I I I I i I II II 11 I I I I I I I I I MINI 
138 tcacatcaagggcctcggcctcgacgccaQtggaatgtcgatgccgttgg 187 

200 cggcggggttcgtgggccaggcggcggcgc<gcga<?gcggccgggctggcg 24 9 

I I i M If f II I I I II I 11 I 1 II t [ M I II M I II M 

188 cggcggggttcgtgggccaggcggctjgcgcgcgaggcggccgggctggcg 237 

250 gtcgacatgattcgccagaagaagatggccggccgcgcggtgctccttgc 299 

N I M I I I I II III I I II M J 11 M I II I I [ I i 

238 Qtcgacatgatccgccagaagaagatggccggtcgcgcgctgctccttgc 287 

300 gggtccgcccgccacqggcaagacggcgctagcgctcggcatagcccagcj 349 

Ml I It M II I I I I It M I I II I j M I I I I M II I I II I ] M I mi 
28 3 gggcccgcccgccacgggcaaaacggcgctagcgctcggcatagcgcagg 337 
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350 agctcggcagco^.ggtccctttctgtcctatggtaggatr.ag^ir:igtgt:ac 399 

1 ) t 1 I I I I M I I I M I I I I I f I I I I t I I I I i I n t I I I I M I I I 

338 aqctcggcagc^iQggtcccattctgtcctatggtaggato-ig^saOtotac 387 

400 tcctcggaggtcaag^ooactgaggtgctgatggaaaatttccgtagcjgc ^i[3 

> I t I ! I N I 1 J I I I I I I [ I I I I I [ I I M I I I i [ I I I I I I { M I J j I I I I 
335 tcctcagaggtcaagaaaactgaggtgctgatggaaaatttccgtagagc ^37 

450 tataggtttgcgtataaaggaaaacaaaqaggtttatgaaggagaggtt-3 ^99 

N [ I I I I I I I I I I I t I I I I I I I I I M I 11 I I i M j I I M I I I [ F M M I I 
438 tataggtttgcgtataririggaaaacaaagaggtttatgaaggagaggtta ^87 

500 ctgaactttccccagaagaggoLgagagtacaactggtggatatgcaaaQ 5^19 
> t M i i 1 M t M I I I I I I M J J I i I I i I I 1 J I I I [ I I M I I I I I IN 
ttgaactttccccagaagaggctgagagcacaactggtggatatgcgo.:ia 537 

BSC agcattcigccatgtaatcatcagcttriocigaoiguiaaagggactaagca ^3 99 

I I I I [ I I I I M I I j J i I I I I [ I I I I [ I I I t M I M I I I I I I M M I 
53S ^gcattagccacgtaatcattggcttaaagactgtcaaagggactaagca 58? 

600 actgarigttagattcttcaatttatgatgctctgatcaaggaaaaggtgg 64 9 

I I I I i I t M t I I I I I I I I I I I I I I I j I I I I I M E I I I I M I I M I 
588 attgaaattagacccttcaatttatgatgctttgatcaaggaaaaggtgg 637 

65 0 cagtgggtgatgttatatacatcgaagcaaatagtggrigcagtgaaaaga 6^i9 

1 1 1 M 1 1 [ M 1 1 i i i 1 1 1 1 1 n 1 1 1 1 j 1 1 1 n 1 1 1 1 M I J 1 1 1 M 1 1 1 1 

63 8 cagtgggtcjatqttatatacattgaagcaaatagtggagcagtgaaaagQ 687 

7 00 gttggtagatgtgattcttttgctacagaaiiacgatcttgaagctgaaga 7^9 

N I I I I I t M I I I I I n I I I I I I I I I I I I I M J I I I t I I I I I I I I I I M 
688 gttggtagatgtgattcttttgctacagaatatgar.cttgacigctgaaga 737 

750 gtatgttcctatccccoaaggbgaagtccataagaaaaaagaaAtLq Lqc 7 9q 

1 N I I F f I I I I I i I ] I I N I I I I I M M I I [ I I M I I I I I J j j 1 t j I } 
738 gt^tgttcctatccccaoaggtgaagtccataagaaaaaggaaat^iotgc 7 87 

800 aggatgtcacacttcatgaccttgatgcagcacacitgctcagccacaaggt 84 9 

I M I i I I I I I I I I [ I I I I I I I I M I I { I I I I M M I I I I I I I I i I I I I 
788 aggstgtcacaotccatgaccttgatgcagcaaaiigcccagccacaaggt 837 
• 

850 ggccaagatatlbLgtcccttatgggccagatgatgaaacoacgaa^agac 89<^ 

H I M I I I I I I I I I I I M I I I I I I i I I I j J j I I [ M I I I j 1 I j Mill 
838 ggccaagatattttgtcccttatgggccagatgatgaagccacggaagac 887 

900 tgaaatcaccgaaaaactacgccaagaaattaataaggtggtaaatagat 94 9 

>> I I M It I I I I I I I I I I I t I I M [ F M I I I I I I II I I I I I I I I i F F 
888 tgaaatcaccgaaaagctacgccaagaaatcaataaggtggtaaacagai: 937 

950 atatcgatgaaggaattgcagagcttgtacctggtgttttgttcattgat 999 

I > 1 M I F I I I M I I I IN I M N I I I F I I I I i I I I i j I t I I 

938 atatcgacgaaggaatcgcagagcttgtacctggtgttttgt.r.cattgat 987 

1000 <^aggtccacatgttggatatcgaatigtttttcttatcttaaccgtgcatt 1049 

If I I I I I I F 1 I I M I M M I M I I I I I I F F I I I I I I I I I I I [ 

988 gaggtccacatgttggatattgaatgcttttcttatcttaaccgtgcatt 1037 

1050 ggagagcccattatcaccaatcgtgatactbgctacaaataggggaatat 1099 
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t I I I I i I I I I I I I I I I t I I I I I I I I I I I I I t I t I t i I I I I M 1 I [ I 
1038 ggagagcccattatcaccaattgtqatactcgctacgaatagaggaatat 1087 

1100 gtaatqtaaqaggaactqatatqacaagtccacaLqqLataccggtqgat 114 9 

il I I I I I M I I M I I 1 I I I I I I I I I M M M i M I I I I i 

1088 gt:aatgtgagaggaaccgatatgacga<jtccac:at:ggi:ataccagtggac 1137 

1150 cttctagataggctggtgattattcggacagagacatatggccctactga 1199 

I I M I I I I ] M I t i I I I M I I ) I I I I I I M I I I I i t I I i I I I I ( I I I I 
1138 cttctagataggttgqtgattattoggacagaaacatatggccctactga 1187 

1200 gatgatacagatai:tggctatccgagcacaagtgg<^»ggagattgatatgg 12^9 

I I I 1 i I M J M I I I I i I I ] 1 I 1 I I I M I I I I I I i I I I M I I I I I 1 I I 
1188 gatgatacagatactggctatccgagcacaagtggeiejgagattgatatcg 1237 

1250 atgaagaaagtcttgcttatttaggcgagatcggacagcagacatctttg 12 99 

I I { i I M I I I I I I I I [ I [ M I I I I i I I I I I I I I I I I I I I I [ i I i I 

1238 atgaagaaagtcttgcttatttaggcgag^itcggricc-^igc^agacatctttg IZBl 

1300 ^1 ga ca t gc t a 1 1 ca a 1 1 t a t c cc t g ccri g eg t. g g r. c t c a a ga ct 13 4 9 

I M t I I I I I I I I t i III II I II M I I I I I II t I I M 1 1 II M I I II 
128 3 agacatgctattcagttgctatcacctgccagcgtggtcgcaaagaccaa 1337 

1350 tggaagagagaaaatctgcaaggctgatctcqagqaagtcaqtgggctct 1399 

II [ II ! [ II M I t I I II M li t II I i 11 i I II 11 1 I I I 11 I I I 
1338 cqgqaqagaaaagatgtgcaaqgctgacctcgagq^^.:3qtcagcgggctct 13 87 

1 '1 0 0 a L 1 1: gg a 1 0 a a i:cc b eg g «:: t og g c t o c t cc^ g g a gc^^ acaay saagcJ, 14*19 

I I II I I I [[ I I I II I I I [ II II I M M M I I I M M I II II I M I I I I I 
1383 atttggatgcc^iaatcctcggctcgcctgctccaggagcaacaagaaags 1<137 

1450 tacatcacctagatttggatctcctgtcgtggaagtctcgaagagaatgt 14 99 

1 1 II II II [ 1 1 M 1 1 1 M 1 1 1 1 M ] li i I li II 

1438 tacatcacotaqacttqcatctcctqcLgtgqaaqgaiaaaqcctoqaaga 14 87 

1500 agttgccagctcgaaagtcatctagtgcattgatctgcttcacaggttca 1549 

II III II j II I I I M j I I I II I M 

1488 gaaatqcattctgcaa agtgcgtogatctgcttcagtatgtcg 1530 

1550 tagtctactggtcttggagcgagcacatttcgggggg aacggc 15 92 

1 1 1 1 II M II I M I n I I I I II i I I I I I M I I I I I 

1ES31 tagtctacaagtcttggagagagcacgtttctgcggggaaggaaaactgt IbtiO 

1593 ttgaattttgcagtgcctg. cttgtgttagtctccaragaagacttggtt 1641 

M I I I I I t 1 I III lilt II II I I I } I I I II : ! 1 I I I I I II { I 
1581 ttgaattttgt.^igt.3icctgttttttgttagcct.cc.igcgaagacttgatt 1630 

, w m m w 

1642 ccggcatattgctcgttcacgcactgtt . . cgctg^it tr^ . .g^ittggtca 16B7 

I I II I I I I I I I I I I I M II I II II I I I j 1 II I II II 
1631 ccggcatgttgcttgttcacgcaccgttaacaccgattaagattggccca 1680 

1686 ccggtgcaggaattgccgtgtgtgttttta. . .tcttgctcatcggtgtc 1734 

1 I I I I I I I II I I I i I I I I I I I ] I I I 1 II lit I I I I I I I I 

1681 gccgtgcaggaattgccgggtgtgttttcaccccctcgctaatcgatgtc 1730 

1735 cggaqtctgcctccacgggttgtattggcccgaaccctatctttgtaacc 1784 
i M li 11 III I I It I I j I M II I I I I I I II 
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1731 cagaatctgtgtgcccacg. ,ggtgttgtat!:gacccta<^ctttgtaaGc 177 8 

1785 atggataatggataggattcttacagaatgcaacLtgcatiggctttatta 1834 

I I j t I { I I I I I 1 I M I I I I 

1779 ^citgcacatgatttcttttttaacgctgatggatggcacctgga 1321 

1835 tttctaaatgtccat^aaagC'^trTicicgsioatgtttctacaacmtwtaaaaa 188 4 

I M I I III II I 11 I : [ I I 

1822 tctctgtcdtggccQtcgtaotcccoctgtctggagcagggttiicatga 1871 

188 5 aaa^aciaaaa^ioaaaaaaaaaaaaaciaa 1912 

I I i I 1 1 I I I I I M II 
1872 aaaaaaaaaaaaaaa 
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GAP of: 1121SID3 checJc: 4Q44 from: 1 LO: 1912 
WPDEF Case 1121 SEQ ID NO; 3 RuvB 

Case 1121 SEQ ID NO: 3. RuvB, Imported via clipfc)oard 11/5/01 

to: I,X21SID7 check: 5890 from: 1 to: 1898 
WPDF.F CQse 1121 S£Q ID NO: 7 RuvB 

Case 1121 SEQ ID NO; 7 RuvB. Imported via clipboard 11/5/01 

Symbol comparison tcible: /app/gcg/IO . l/gcgcore/clata/rundata /nwsgapdna . cmp 
CompCheck; 8760 

Gcjp Weight; SO Average Match: 10.000 

Length Weight: 3 Average Mismatch; 0.000 

Quality: 15405 Length: 2009 

R^itio; 8,116 Gaps: 11 

Percent Similarity: B9.173 i?ercent Idc>nti.ty: 89.117 

Mr3tch display thre^sholds fur the alignment (s ) ; 
J = IDENTITY 
: S 
. = 1 

1121SID3 X 1121Sli;7 November 5, 2001 17;01 .. 



1 acccacgcgtccgcaaatttgt 22 

1 I I I I M I I I I I I I I 

51 caggtaccggtccgga^ittcccgggtcgacccacgcgt.o-og - - , , Lqcct 96 

23 tgcggcgggagagccggagfiggaggcagctccacaga .aacagagagcgc 71 

I i I I I I I I I ! I I M M I I I I I n I I 1 I I I I I I I I I 

97 tgaggcggcggccggcgggagagagcagctotagagagaacagagagcgc 14 6 

72 ataaccggcggcgttggcggcgatgaggatcyac^qaqqtgcagtcgacct 121 
i I I M [fill' I I I I I I I I t M I I I I It I I I I I I M t ! I I I [ M 

147 ataactagcggc - - - ggcggcgatgaggatagaggaggtigcciatcgacct 193 

122 cgaagaagcagcc^jCd tcgccacccacacccacatcaaggqactcggcctc 171 

[ 1 1 1 1 1 1 1 1 1 1 1 1 1 i I [ 11 1 1 n 1 1 1 1 1 M I n I I I I I I I I I I I I I I I 

194 cgaagaagcagcgcaccgccacccacactcacaiicaagggcctcggcctc 243 

172 gac . . .gccar^tgggatggcgattgcgttggcgcjcggggttcgtgggcca 218 

lit t I I I I I II M r [ II I II I II I I I II II I I I I II II I I II I 

24 4 gaccaggcMr^ tggaatgtcgatgccgttggcggcggggttcgtgggcca 2 93 

219 ggcggcggcgcgcgaggcggccgggctggcggtcgacatigattcgccaga 26B 

I I I I j II I 1 M I I I I I I I I I I t I I I I I I I It M I I I M I I I I M II I I I 

294 ggcggcggcgcgcgaggcggccgggctggcggtcg^ic^tgatccgccaga 343 

269 agaagabggccggccgcgcggtgctccttgcgggtccgcccgccacgggc 318 
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I I I I I I I I I I I I I I f I I I I i I i I I I I i I [ M I 1 I M M I I I I I I I I I 
34 4 agaagatggccggtcgcgcgctgctcGttgcgggcccgcccQOcacgc^^c 393 

319 aagacggcgctagcgctcggcatagcccaggagctcggcagcaaggtccc 3 68 

M I [ i I t I [ I I I I i I I I M I I I I I I I M I I I I 1 t I i M I I I I I I I I ] I 
3 94 aaaacggcgctagcgctcggcatagogcaggagctcggcagcaaggtccc 4 43 

369 tttctgtcctatggtaggatcaqaagtgtactcctcggaggtcaagaaaa 418 

I I M I I I I i I I I 1 I I I I j I I I I M i I I i I I i I I I j M I I f 11 I I i I I I 
44 4 attctgtcctatggtaggacca<jaagtgtactcGtcagaggtcaagaaaa 4 93 

419 Ctgaggtgctgatggaaaatr.tccgtagaqctataggtttgcgtataaag 4 58 
I I I j I I I I [ I I I I j i I I I M I I I I M i M I t I I j 11 I I I I I I I I I J I I I I 
ctgaggtgctgatggaaaatttccgtagagctataggtttgcgtataafjg 5*13 

469 gaaaacaaagaggtttatgaoggagaggttactgaactttccccagciciga 518 

I I I I I I I I I I M I I I ! I I t I I I M [ I I I I i I [ I I I I I I 1 J I I I I I I I I I 
54 4 gaaaacaaagagqtttatgaaggagaggttattgaactttcGGcagaago 593 

SI 9 ggctgagagtacaactggtggatatgcaaaaagcattagccatgtaatcfi 568 

1 1 1 1 1 1 1 { I M 1 1 1 1 1 f I J J 1 1 1 1 1 1 1 1 1 1 1 1 1 1 f f i i I [ 11 1 1 1 1 1 

594 ggctgagagcacaactiggtggatatgcgaaaagoattagccacgtaatca 643 

569 tcagcttaaagactgt taaagggactaagcaactgfjagl t agattcttca 618 

I I [ I I I I I M I I I ] t I I I M I I I I I t I I I MM M M I [MM 
64 4 ttggcttaaagactgtcaaagggactaagcaattgaaattagaocol,*:l:.Ca 693 

61 9 otttatgatgctctgatcaaggr^aaagcjtggcagtgggtgatgttatata 668 

M M M M M M ! M M M M M M M I i i M M M M i I M M M M I 
694 atttrtitga tgct ttqatcaaggaaaaggtggcagLggqtgatgttatata 74 3 

669 catcgaagcaaatrigtc^gagcagtgaaaagagttggtagatgtgattctt 718 

M J M i M M ! M M M I i M J M M M M M M M M M M I M M M 
744 d:attgaagcaaatrtigtggagcagtgaaaagagttggtag;at.gtgattCL L 793 

71,9 t Lgctacagaatacgatcttgaagcligaagagtatgttcctatccccaaa 7 68 

M M M I I J M M M M M M I i M M M M I M I M M M M 

794 ttgctacaqaatatgatcttgaagctgaagagtatgttcctatcccMaa 84 3 

769 ggtgaagcccataaqaaaaaagaaattgtgcaggatgtcacacttcatga 818 

M M [ M M I M M t M [ M M M I M M M M i M M M M M M I 
844 ggtgaagtccataagaaaaaggaaatagtgcaggatgtcacactccatqa 8 93 

819 ccttgatgcagcaaatgctcagGcacaaggtggccaagatattttgtccc 8 68 

I M M M M M I [ M M I M M M M [ M M M M M M M M M M M 
894 ccttgatgcagcaaatgcccagccacaaggtggccaagatattttgtccc 94 3 

869 ttatgggccagatgatqaaaccacgaaagactgaaat caccgaaaaacta 918 

M M M M M M M M M I M M I M M M M M M M M M M Ml 
94 4 ttatgggccagatgatgaagccacggaagactgaaatcaccgaaaagcta 993 

919 cgccaagaaattaataaggtggtaaatagatatatcgatgaaggaattgc 968 

f M M M M M M i I M M M M M M M M I M M I M M M I I I 
994 cgccaagaaatcaataaggtgqtaaacagatatatcgaqgaaggaatcgc 1043 

969 agaqcttgtacctggtgttttgttcattgatqaqqtccacatgttggata 1018 
M i i M M M I M M M M I M M M M M [ i I i i M M M M I M M M 
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1044 agagcttgtacctggtgttttgttcattgatgaggtccacatgttggata 10 93 

1019 tcgaatgtttttcttatcttaaccgtgc:.ittggagagcccattatcacca 10 6S 

I I I H I M I I I I I I I M f I I I j I I I I I I I I I I f [ I I I I E I I I I I I I I I 

1094 ttgaatgcttttctt<JtcttaciCcgtgcattggagagcccattatc3cca 114 3 

1069 atcgtgatacttgctcicaaataggggaatatgtaatgtaaqaggaactga 1118 

II II I [ I I I I I II I I I I i I [ I I 1 1 ] I I I I I [ I M I t I I I I I I II 

114 4 attgtgatactc:grrt<icgaatagaggaatatgtaat.gi;qagaggaaccga 1193 

1119 tatgacaagtccacatggtaLaccsggtggatcttctaQataggctggtga 1168 

I I M M II I I I I II I li I II I [ I I I { II 1 I II II II I 11 1 II t It I 
1194 tatgacgagtccacat.ggtataCcagtggaccttctagaLaggttggtga 12 43 

1159 ttatlcqgacaqagacatatggccctactgagatgatacagatattggct 1218 

I I ! M I I I I I I 1 I I I I I I I I I II II li t I I I If [[ I II II I ] j I I J I I 
124 4 ttattcggacaqaaacstatggocctactgagatgatncagalractggct 12 93 

1219 atccgagcacaagtqgaggagattgatatggatgaagoo.x^tcbtgctta 12 6a 

I I I I I I I M N I I I I n I I M I I I M II I M I j 1 I I I j i 1 I I I 

1294 atccgagcacaagLggaagagattgatatcgatgaaganogtcbtgctta 134 3 

1269 tttaggcgagatcggacagcagacritctttgagacatgctattoaat: tga 1318 

I I I I I I I I I I M J II M II I I I I I II M I I [ I I 11 M j 1 I I I i I I III 
134 4 tttaggcgagritcggacagcagacatctttgagacatqctattcagttgc 1393 

1319 tatcacctgccaqcgtggtctcaaagactaatgg.iagagagaaaatctgc 136fJ 

I I I I I I I I I 1 M i I II I I I I I I M I I I II II Mill II II Ml 
1394 tatcacctgccagcgtggtcgcaaagaccaacgggagagaaaagatgtgc 144 3 

1369 aaggctgatctcgaggaagtcagtgggctctatttggatgccaaatoctc 1418 

i N I II N I I I t ! I I [ [ I I I I I I I I I I I II i I I I I I I I M I I I I i I I I 
1444 aaggctgacctcgaggaagtcagcgggctctattUggatgccaaatcctc 1493 

1419 ggctcggctgctcoaggagcaacaagaaagataoatcacctagatttgga 1^ 68 

I I I I i J I I I t M I M I I I I 1 I I I I I I I I I I I M I I I M I I I I I III I 
14 94 ggctcgcctgctccciggagcaacaagaaagatacatcaccLagacttgca irj4 3 

14 69 tctcctgtcgtggaagtctcigaagagaatgtagttgccagctcgaaagtc 1518 

M M I I I I I I I I I I II II III' 

1544 tctcctgctgtggaaggaaaagcctcgaagagaaatgcattctgcaa. , . 1590 

1519 atctagtgcatLgatctqcttcacaggttcatagtctactggtcttggag 1568 

I i I I I I I I I I I i I I N j M N i I I I II I I I M { I I j 

1591 . . . .agtgcgtcgatctgcttcagtatgtcgtagtctaca^kgtcttggag 1636 

1569 cgagcacatttcgqqqgq aacggcttgaattttgcagtgcctg 1611 

I I I I I I MM I i I i ] M I M M I M II I Ml MM 

1637 agagcacgLU tctgcggggaaggaaaactgtttgaattttgtagtacctg 1686 

1612 . cttgtgttagtctccaragaagacttggttccggcatattgctcgttca 1660 

II MUM Mill: M M ( M I I M II II It I II I J II It I I I 
1687 ttttttgttagcctccagcgaagacttgattccggcatattgcttgttca 1736 

1661 cgcactgtt . -cgctgatta. . gattggtcaccggtgcaggaattgccgt 1706 

t M 1 I I II I I I I I II If I i I I I I M i I I t 1 t I t 1 I 
1737 cgcaccgttaacaccgatLaagattggcccagccgtgcaggaattgccgg 1766 
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1707 gtgtgttttta. . - tczttgctcatcgcj tgtccggagtctgcctccacggg 1753 

1 1 1 ) 1 1 1 1 1 i 1 1 1 1 1 [ 1 1 1 1 1 1 1 r 1 1 1 1 1 j ill I 

17G7 gtgtgttttcaccccctcgctaatcgaLqLccagaatctgtgtgcccacg 1836 

175^ t tglattggcccqaacGctatctttgtaaccatggataatggattiggott 1803 

I II 1 I I I I I I I I I I M II I I M I I I 

1837 . -qgtgttgtattgaccct^igctttgtaaccatgcacatgatttctttaa 1884 

18 0<I cLtacaqaatgcaacttgcatggctttattatttctasatgtccr^taaag 1853 
I I 11 I I 

1835 aaaaaaaaaaaaaa 1898 
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GAP Of; 1121SID3 checki 4044 from: 1 to: 1912 
WPDEF Case 1121 ID NO: 3 RuvB 

Case 1121 SEQ ID NO: 3. RuvB. Imported via clipboard 11/iVOl 

to: 1121SID9 check.: 2079 from: 1 to: 1869 
WPDEF Case 1121 3ZQ ID NO; 9 RuvB 

Ccise 1121 SEQ ID MO: 9 RuvB. Imported via clipboard 11/5/01 

Symbol comparison table: /app/gcg/10 . l/gcgcore/dal:a/ruridata/riwsgapdna . cmp 
CompCheck: 87 60 

Gap WeiCfht: 50 Average Match: 10.000 

Length weight: 3 Average Mismatch: 0,000 

Quality: 17233 Length: 1965 

Ratio: Gaps: 5 

Percent Similarity: 97.412 Percent Identity; 97.2^7 

Match display thresholds for the allgnm<>nt (;■;) : 

t - IDENTITY 

; = 5 

. ..- 1 

1121SID3 X 1121SID9 November 5/ 2001 17:06 

1 acccacgcgtccgcaaatttqttgcggcgggagagccggt-igciggaggcag 

I II I I i M 
1 cgacccacgcgtccgggcag 20 

51 ctccciCr::iga^iacagag.":igcgcataaccggcggcgttggcggcgatgagga 100 

I I I M I It 1 I I i I I I M 1! 1 II M II II II I II II I I t I M II II II II I 
21 ctccacagaaacagagagcgcataaccggcggcgttggcggcgatgacjga 70 

r » ' ■ ■ 

lOl tcgaggaggtgcagtcgacctcgaagaagcagcgca tcgccacccacacc 150 
I I I I I I I II I I I M M i I I ! M It I I II t I I ! I I I I I N I I I II li I I II 
71 tcgaggaggtgcagtcgacctcgaagaagcagcgc-stcgcoAcccacacc 120 

151 cacatcaagcjgaotcggocccgacgccaatgggatggcgattgcgttggc 200 

I I I II I II I M J I I t I I I I M I M II M I M I M I I 1 ] I I M I I I I i I I I 

121 cacatcaagggactcggcctcgacgccaatgggatggcgattgcgttggc 170 

201 ggcggggttcqtgqgocaggcggcggcgcgcgaggcggccgggctggcgg 250 

I! 11 I I I II t I I M 

171 ggcggggttcgtqg * . . . 184 

251 tcgacatgattcgccagaagaagatggccggccgcgcggtgctccttgcg 300 

II f M I I [ I I I I I II M I II I I I t I I M I I 1 I I 1 1 1 I I 
185 gccagaagaagatggccggccgcgcggtgctccttgcg 222 

301 ggtccgcccgccacgggcaagacggcgctogcgctcggcatagcccagga 350 

II I I I I II I I I i I I II I I I I I I I ) II I I M I I I I I I I I [ I II )l [ I I 

223 ggtccgcccgocaogggc^^agacggcgctagcg . . . ggcatagcccagga 269 
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351 gctcggcagcaaggtccctttctgtcctatqgtaggatcagaagtgtact 400 

I I I I I I I I I I I I I I i [[ I I I I I 1 I I 1 1 I I I I I I M I I I I I I I I I 1 t I M I 
27 0 gctcggcagcaaggtccctttctgtcctatggtaggatcagaagtgtacL 3X9 

401 cctcgaaggtcadqaaadCLcjaggtgctgatggaaaatttccgtaqagct 450 

] I ] 1 1 i 1 1 1 1 [ 1 11 1 j I ! 1 1 1 1 1 1 1 1 1 i 1 1 i 1 1 1 11 1 1 i 1 1 1 1 1 1 1 1 1 i I 

.320 cctcggaggtcaaqaaaacngaggtgctgatggaaaatttccqtagagct 369 

451 ataggtttgcgtataaaqqaaaacaaagaggtttatgaaqgaqaqgucac 500 

I I I I I I I I I I i I I ! i I M I I I I I I I I 1 I I I I t I I I I I ] I i M I I I I I I I I 
370 otaggtttgcgtataaagcjaaaacaaagaggtttatgaaggagaggttac ^19 

501 tgaactttccccagaagaggctgag^igtacaactggtqqataLgcaaaaa 550 

I I I I I I I I [ M M I I I I M t I I I I M I I I I I I I I I n i I t i I M I I I I I I 
420 tgaactttcccca^^aagaogctgogagtacaactggtqgatatrgcaaaaa 469 

551 gcattagccatgtcii^itc^itCrtigcttaaagactgttaaagggoctaagcaa 600 
I I M M i I I I I I M ) M i I I I I M I t I I I I I I I I I I I M 1 I t M I 1 I I I I 

470 gcattaqccaigtaa»:critc::agcttaaagactgttaa6gggoc:tti.-igcaa 519 
. » * • ' 

601 ctgaagttagattcttcaatttatgatgctctgatco&gg^iaaaggtggc 650 
M I I t E I I I I i I M i M I M I I I I I I M I i j I I 1 M ) I I M I I I I I I t I I 

520 ctgaagttagattcttcaatttatgatqcLctgatcaaggaaaaggtggc 5 69 

651 agbgggtgatgttatatacatcgaagcaaatagtggagcagtgaaaagag 700 

I i M 1 i M I I t I I I I I I I 1 i I i I I I I I I I I I I I I I M I I M M I M I I I I 
570 agtggqtqatgttatat^^icatQgaagcaaatagtggaqcaolig'fJf ^3^ig'"^g ^'^^ 

701 ttggtagat:gtgar.r.cr.r.ti:gctacagaatac:gaLCl:f.gri.igctgaagag 750 

M I I I I I I I I I I I I I I [ I I I I M M It I I I I I I I I I I M I I I 1 M I I I I [ 
620 tcggtagatgtgattct tttgctacagaatacgatcttgaagctgaaqag 6 69 

751 tatgttcctatccccaaagqLqaagtccataagaaaaaagaaat LgLgca 300 

I I I I ! M t I t M I I 1 I I M I I It I I 1! 1 I I i I I M i 1 I M I i M I 

67 0 tatgttcctatccccaaaggtgaagtccataagaaaaaaqayaLtgtgca 719 

801 ggatgtcacacLLcatgaccttgatgcagcaaatgctcagocacaaggtg 850 

I I I t I 11 I t II I I II I II n I I I I t i I 11 I I M t It I I M I I I I I I I 11 1 
720 ggatgtcacacttcatgaccttgatgcagcaaatgctcagccacaaggtg 7 69 

851 gccaagatattttgtcccttatqggccagatgatgaaaccacgaaaqacl 900 

t I I I I I I t I t [ II I M M t t t I I t I It I I t i ] I I t I I t t ] I I I I 

770 gccaagot^ittttgtcccttatggqccagatgatgaaaccacqaaagact 819 

901 yaaatCciCcgaaaaactacgccaagaaattaatGaggtggtaaatagata 950 

I i II I I I I t II I I I M II I I I I I I I I M t I I I I I I I I I I I t i I I I I II I I 
820 gaaalicaccgaaaaactacgccaagaaattaataciggtggtaaatagata 869 

951 tatcgaLgsiSiggaattgcagagcttgtacctggtgttttgttGattgatg 1000 

I I I M 1 M I I I M I I t I t t i i I I I I I I I I 1 M I M I t I t I I I I It I I J I I 
870 tatcgatgaaggaattgcagagcttgtacctggtgttttgttcattgatg 919 

1001 aggtccaci^tgttggatatcgaatgtttttcttatcttaaccgtqcatt^g lOSO 

I I I I t I M M I I i M I I I t I I I I M I I I ! I M M I i t I I I I t 

920 aggtccacatgttggatatcgaatgtttttcttatcttaaccgtgcattg 969 

1051 gagagcccattatcaccaatogtg^itacttgctacaaataggggcir-itatg 1100 
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lllinillllMlltllMilMmilllMIIIIMllIlllMMI 
970 gagagoccattatcaccaatcgtcjatacttgctacaaataggggaatatq 1019 

1101 taatgtaagagye«f.c:tgatatgacaagtccac£itggtat:accggtggatc 1150 

M 1 1 i [ 1 1 1 1 i 1 1 1 m M I I I 1 1 t 1 I I I M I I I t 1 I I I I I I 1 I I 

1020 taatgtaagaC3gaac:tgatai:gr:icaagtccacatggtataccggtg<5atc 1069 

llSl ttctagataggctggtgattal:tc:ggacagagacatatggccctacl:gag 1200 
I 1 M ] I I H I I M I I M I i I I I I I Ml I I I I I I M 1 t I M M M I I I ! t t 
ttctagataggctggtgattattcggacagagacatatggccctactgag 1119 



lOVO 



1250 
1169 



1201 atgatacagatattgqctaCccgagcacaagtggaggagcittgatacgga 

I I { M M 11 i I i i M I t i I I M I IMIIIIIIIIIIlMii 

1120 atgatacagatattggct-^tccgagcaca^igtggaggrigattqacatgga 

1251 tga^gaaagtcttgcttatttaggcgagatcggacagcagacatctttga 1300 

I nil ItlliilllMlllill IIIIIIMMIIIM 

1170 tgaagaaagtcttgct tatttaggcgagatcggacagr.agacacctttga 12J^ 

1301 gacatqctattcaattgatotcacctgccagcgtggtctcaaagactaat 1350 

,,,,11,111111 I llllltMltllMlllllllMMMMMIlMI 
1220 gacatgctattcaatt-gatatcacctgccagcgtggtctcaaagactaat \2bJ 

1351 qqaagagagaaaatctgcaaggctgatctcgaggaagtccigtgggctcta 1400 

lllllliimiMMMIIilllllMMlllllill tlllMMM! 
1270 qgaagagagaaaritctgcaaggctgatctcgaggaagtt^gtgggctcta IJIJ 

1401 tttggatgcraaatcctcggctcggctgctccaqgagcaacaaqaaagat 1450 

MIIMIIIItlltllllllllM tllMllllimiMIMM 

1320 tttgqaLgccaaatcct.cggctcggctgctccaggagcaacaagaaagat 130.^ 

14 51 acatcacctagatttggatctcctgtcgtggaagtctcgaagagaatgta IbOO 

1 Illtlltlll II MIIMillllllMMinilltlltll 

1370 acatcacctagatttgggticoc-ctgtcgtggaagtcccgaagagaaigta 1419 

1501 gttgccagctcgaaagtceitctagtgcattgatctgcttcacaggttcat 1550 

t j li I! I I 1 I I I II li I I I I M I M I I 1 M I II II II It M I 
1420 gttgccagctcgaaagtcatctagtgaattgatctgcttcaca 1452 

1551 aqtctactggtcttggagcgagcacatttcgggggga^icggc t Lgoattt 1600 

11111111111111111 I M II II II I M I I I t II 

14 63 ggtcttggagcgagcacatttcgggggggacggcttgaattt 

1601 tgcagtgcctgcttgtgttagtctcicaragaagacttggttccggcatat 1650 

m II M I n i 1 1 It II 1 1 ! 1 M 1 1 II ■ It II II I M i 1 1 I 1 1 

I SOS tgcagtgcctgcttgtgttagtctccagagaagacttggtaccggcatat 

16S1 tgctcgttc:acgcactgttcgctgattagattggtcaccggtgc.:iggaat 1700 

III MlllllllMMIMIIMMtlllllllllllitMinMIl 
1555 tgcctgttcacgcactgttcgctgattagattggtcaccggtgcaggaat 1504 

1701 tgccgtgtgtg.tttttatciitgctcatcggtgtccggagtc. ,tgcctc 17 47 

II Mini Ml II IMIMMlMlMMMiMMM I I MMM 
1605 tgccgtgtgtgttttttatcttgctcatcggtgtccggaatctgtqcctc 1654 

1748 cacgggttgtattggcccgaaccctatctttgtaaccatggataatggat 1797 
i I I I I i I I M M I M II I I I I II M M M I I II I I I II I I M 



1504 



15154 
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165i cacgggttcjtattggcccgaaccctatctttgtaacc^atcigataatggat 1704 

17 98 aggattctt.ncagacitgcaacttgcatggctttattatttctaaat<3t:cc 18 47 

II It i II I I II M I M I I It I I I II I I I i I i I i 1 I I I I i I I I M I M I I 
1705 cigcattottaca^aatgcaacttgcatggctttfittatttctaaatg-ccc 175*1 

184 8 ataaagcataaCQiaaatgtttctacaacmtwtaaaaaac^aaaaaaaaaaa 1897 

I M I I ] I II I i II t i II II M I I 1 i t : I : I I I Ml 
1755 ataaacjcttaacaoaatgtttctacaacatatagacctcctgcccaaatt 18 0 4 

r 

1898 aaaaaaaaaaaaaaa , 1912 

1111 I 

1805 aaaattcgttttagcttagataattaatgggtacatacactact L Catgt 1854 
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